Aims-To detect systemic complications of screening for retinopathy of prematurity (ROP), paying particular attention to the physical examination. Methods-Oxygen saturation, pulse rate, and blood pressure were monitored before, during, and after 110 ROP screening exmnations. Results-Following topical mydriatics diastolic blood pressure was elevated by a mean of 6 (SD 7.2) Screening for the development of acute retinopathy of prematurity (ROP) is recommended practice in the UK.I This activity fulfils many of the requirements of a screening programme as the disease is detectable, treatable,2 and the susceptible population is identifiable3 and accessible. ROP screening could save an estimated 50 to 100 infants from blindness in the UK4 and 320 in the USA.5 It is important, however, to ensure that in searching for treatable disease we do not expose the susceptible population to unnecessary risks from the examination itself.
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Several studies have looked at the effects of mydriatic eyedrops on the preterm infant6-1 but less attention has been paid to the possible side effects of physical manipulation of the globe. It was our clinical impression that handling the infant in the course of the examination might be more disturbing than the drops alone. This hypothesis was supported by the work of Clarke et al12 who reported electrocardiographic and blood pressure changes associated with insertion of an eyelid speculum and indentation of the globe during ophthalmoscopy.
The aim of the present study was threefold. Firstly, to identify any significant systemic complications during the course of ROP screening. Secondly, to identify which part of the screening process, if any, was most likely to cause these problems. Thirdly, to determine whether there was an identifiable group of infants who were particularly vulnerable. We therefore undertook a prospective examination of the changes in pulse rate, oxygen saturation, and blood pressure during ROP screening.
Patients and methods Infants were enrolled from the ROP screening clinics at the Liverpool Maternity Hospital and Aintree Hospitals Trust. Infants less than 32 weeks' gestation or birth weight less than 1500 g were included.' Both inpatients and outpatients were examined. The outpatients were allowed 15 minutes to settle before commencement of the study.
Pupil dilatation was performed with one drop of phenylephrine 2 5% in each eye at 0 and 30 minutes. Cyclopentolate 0 5% was instilled four times at 0, 15, 30, and 45 minutes. After 1 hour oxybuprocaine 03% anaesthetic was instilled. The examination was then performed with the infant in the supine position using a neonatal lid speculum and indirect ophthalmoscopy with a 28 dioptre lens. Each infant was examined using a standardised technique starting with the speculum being placed in the left eye. A squint hook was then placed in the conjunctival fornix to gently rotate (rather than indent) the globe medially, then laterally, to view the peripheral retina. The right eye was then examined using the same procedure. Where infants were on supplemental oxygen therapy this was continued during the examination. All examinations were performed by one observer (DC); blood pressure, pulse, and saturation readings were taken by two observers (DL, CM). Oscillometric blood pressure was recorded using a neonatal monitor (Graseby Medical, model 901) and the largest cuff that could comfortably be placed on the infant's thigh was used.
Pulse and saturation were recorded from the wrist or foot using pulse oximetry (Ohmeda, Biox 3700e). Readings were only accepted when a satisfactory plethysmographic trace was observed.
Readings were taken according to a fixed schedule during the study period (Fig 1) . Control blood pressure, saturation, and pulse recordings were taken three times over a 20 minute period before any topical therapy. on all infants Results l examination. The results of 110 examinations on 56 infants turation were (30 males and 26 females) were analysed. amination after There was a median of two examinations per , medial, and infant (range 1 to 6). The mean gestation was auge the effect 27-1 (SD 2A4) weeks and the mean birth weight sible to obtain was 1003 (332) g. The mean postmenstrual age the examina-at the time of examination was 36 5 (3 3) weeks its progress so and the mean examination lasted 8-9 minutes imediately the (partly because of the time taken to obtain w up blood satisfactory readings). In 42 of the 110 examireadings were nations infants received supplemental oxygen the end of the by nasal cannulae, face mask, or intubation.
Blood pressure changes during the course of ated data were the study are shown in Figure 2 Ten minutes after completion of the examination systolic and diastolic pressure had dropped to similar levels to those before the ination examination.
Pulse rate did not alter significantly during the control period or during administration of 80 100 120 the eyedrops (Fig 3) . Figure 4 shows the changes in pulse rate recorded during the examduring the study ination. between the groups in the proportion developing an oculocardiac reflex (defined as a 10% followed by a decrease in heart'3). A gradual rise in mean significant after pulse rate following the initial decrease was right eye and observed for the untreated group but not for ie examination those receiving methylxanthine. Thus, the ats per minute infants not on methylxanthine therapy had a he examination greater overall rise in pulse rate related to thẽ d back to 149 examination (mean 12-7 beats per minute) compared with those on treatment (mean -3 1 n was constant beats per minute, p=001). )d. During the Parents and nursing staff were also asked to e administered report any other problems that may have no statistically related to the examination. One infant lows the pulse required reventilation 18 hours after ROP ng the whole screening but had developed a viral infection; a median drop one infant with previously labile blood pressure y the speculum developed a hypotensive episode 8 hours after Lperture of the the examination but recovered without further Dxygen satura-treatment; and one infant was readmitted to uration of the another hospital the day after the examination antly different with oesophageal reflux. ,e any physical fthe infant dised to previous Discussion irations of over This study demonstrates several changes that ions before the occur during the course of ROP screening. ng disease but Following systemic absorption the ot nid range for adrenergic effect of phenylephrine raises menstrual age. peripheral resistance and blood pressure. This gen saturation has been reported in previous studies1' 14 and )ntinuing the review articles15 16 
although Isenberg et al 7 and
Bolt et al10 did not detect a rise in blood al oxygen con-pressure using phenylephrine. The mean ,gen saturation increase in systolic reading in this study was the change in 5-3 mm Hg and in diastolic 6 mm Hg at 15 :amination was minutes, although there was a large variation in aalysis failed to response. Lynch et al 17 and Wheatcroft et al 18 nce in blood suggest reducing the drop size to avoid side ; to the exami-effects, and this may be an alternative method nental oxygen to prevent these changes. While there have been several studies I not demon-analysing the pharmacological effects of een changes in mydriatics on the neonate few have looked in pulse and the detail at the physical examination. This study )n or weight at has shown an additional rise in mean systolic ight was, how-blood pressure following the examination of r proportional 4-2 mm Hg and in diastolic blood pressure of r the examina-3-8 mm Hg. fter correction
The pulse rate did not vary significantly during the control period or while drops were !dication were given. Using a definition of the oculocardiac 427 E Laws, Morton, Weindling, Clark reflex as a 10% drop in pulse rate,13 24% of the infants developed the reflex at the start of the examination. Clarke et al,12 using continuous electrocardiographic recording, described this response in 13% associated with the insertion of the speculum and 31% of infants at some time during examination. Bates et al 19 described an infant suffering profound bradycardia during scleral indentation but who recovered spontaneously after 2-3 minutes. The initial drop in pulse rate was followed by a gradual rise as the examination continued; one infant had a pulse rate over 200 per minute as the speculum was removed. The observed changes in pulse rate and blood pressure at the end of the examination may result from an adrenergic response to the stress of the procedure. These changes, while unlikely to be significant in terms of potential medical problems, may indicate that ROP screening is uncomfortable for the infant.
Oxygen saturation was reasonably stable in the control period and during administration of the drops but fell after placement of the speculum and remained reduced until the end of the procedure. This observation was made both in infants who cried and those who slept through the examination. No infant, including the three with greater than 20% saturation drop, suffered a clinically significant apnoeic episode after the examination stopped and saturation levels rapidly returned to earlier levels in most cases. These results contrast with the findings of Brown et al20 who looked at 80 infants undergoing peripheral retinal cryoablation for ROP, three of whom developed respiratory arrest. Batton et al2' found that five of 11 infants not previously mechanically ventilated required respiratory support after cryotherapy. The infants were of comparable weight to the infants in this study but the studies differ in the type of procedure and the time taken, the greater complication rate reflecting the greater level of intervention.
No particular age or weight group appeared to be at increased risk of raised blood pressure or decreased saturation. Heavier birthweight infants had a significantly greater percentage rise in pulse rate perhaps reflecting greater maturity of the autonomic nervous system. Infants receiving supplemental oxygen did not respond to any greater degree than their counterparts breathing air only.
There was no relation between the type of physical stimulus (that is, speculum or site of indentation) and the response in the variables measured.
Clarke et al12 in their study of the heart rate following ROP screening comment that there was no consistent relation between drug therapy, including aminophylline, and the development of the oculocardiac reflex. We were also unable to demonstrate a relation between drug therapy and the oculocardiac reflex but those on methylxanthine therapy did not have a rise in pulse rate towards the end of the examination. This observation may be due to an already increased pulse rate as a result of the therapy22 or relate to the demographic differences between the two groups.
There was no clinically significant systemic complication directly attributable to ROP screening in this study although statistically significant changes were observed. No particular infant group appeared to be at particular risk. The physical examination was related to the greatest observed response; consequently, this part of the examination should be kept as brief as possible.
